Unexplained premature ovarian failure is clinically recognised as amenorrhoea with low levels of oestrogen and raised levels of luteinising hormone (LH) and follicle stimulating hormone (FSH) occurring before the age of 40.
Premature ovarian failure may have a chromosomal, genetic, enzymatic, iatrogenic, autoimmune, or infectious aetiology. In approximately 5% of women with premature ovarian failure there is a significant family history of early menopause. 3 However, in most cases, no known cause has been identified. 2 Genetic causes have been suggested, and a range of candidate loci have been identified. These regions are currently under investigation to determine the underlying basis of ovarian failure.
The proband (III.10), a 33 year old woman, presented for fertility care. She is the only woman in a sibship of three and her pedigree is shown in fig 1. Her brothers have fathered healthy children and each of their wives has had one early spontaneous miscarriage. Her mother (II.3) had an uncomplicated gynaecological history with no menstrual disturbances and underwent an easy menopause at the age of 55 years. She had an early miscarriage and three successful pregnancies, which were separated by four and nine years respectively. The proband's paternal grandmother (I.2) had two healthy pregnancies two years apart and was described as having had a problematical menopause in her early sixth decade. There is no family history of ill health or disability. There is a suggestion that some of the males in the family could be subfertile, as they have had small families and the children have been widely spaced.
The proband experienced menarche at the age of 14 and her menses were irregular. She suVered secondary amenorrhoea at the age of 16 years with markedly increased FSH and LH levels. She has been treated with hormone replacement therapy for the past 10 years, which has resulted in cyclical bleeding. She has remained anovulatory.
The karyotype of the proband showed a translocation between chromosomes 2 and 15: 46,XX,t(2;15) (q32.3;q13.3). Fig 2 shows the breakpoints of the chromosomes. On further investigation of her family, her father was found to have the same translocation. Her brothers have declined cytogenetic testing at this time.
In most cases of POF, no cause can be identified. 2 Iatrogenic agents, such as chemotherapy or radiotherapy, are known to reduce follicle numbers. Chromosomal abnormalities have been described, especially those that involve the X chromosome. [4] [5] [6] [7] [8] [9] [10] These include XO (Turner's syndrome), 47,XXX, X chromosome mosaics (45,XO/ 46,XX, 46,XX/47,XXX, 45,XO/46,XX/47,XXX), X chromosome deletions and inversions, and X;autosome balanced translocations. A family history has been noted in some women with POF, approximately 5%, 3 that would suggest an inherited defective gene. Several candidate genes have been suggested to cause both familial and sporadic POF. These include genes on the X chromosome (POF1, POF2, FMR1), chromosome 3q22-3q23 in families with blepharophimosis, 11 and the FSH receptor gene. 12 Autoimmune causes have been suggested and it appears that 10-20% of women with POF have an autoimmune disease 3 ; however, its role remains controversial. Infectious routes have been suggested, particularly mumps oophoritis, but this appears to be a rare event. Biochemical causes, such as galactosaemia, enzyme deficiencies, and signal defects, have also been noted.
We have identified a proband who has experienced menarche at the age of 14, two years of irregular menstruation, and ovarian failure at the age of 16. The family has two interesting features. First, there have been only two females born in three generations (compared to 10 males). One of those females had premature menopause at the age of 16. It is interesting to note that the other female in the family was born three months prematurely. It remains to be seen whether she will also develop premature menopause. Second, the children in each family are widely spread, approximately four or five years between live births. This could be because of undiagnosed miscarriages or possibly subfertility in the males if they were carriers of the translocation.
It may be of significance that she has a translocation between two autosomes, chromosomes 2 and 15. Autosomal translocations are uncommon in women with POF and reports of translocations are of X;autosome balanced translocations, with no common autosomal breakpoint. To the best of our knowledge, only three autosomal translocations in women with premature ovarian failure have been published. Two of these were identified by Hens et al 13 and were 46,XX,t(2;11) and 45,XX,t (13;14) . It is interesting to note that the patient with the 2;11 translocation may have experienced early menopause following bilateral oophorectomy after endometriosis, so it is diYcult to ascertain whether the translocation was associated with premature ovarian failure. A second translocation between chromosomes 13 and 14, 45,XX,t (13, 14) , has recently been reported in a 19 year old Japanese woman with secondary amenorrhoea. 14 The translocation that we describe here has been inherited from the proband's father who has no clinical problems and is clearly fertile, but as the children are spaced several years apart there is a possibility that he may be subfertile. However, it is plausible that a gene at one of the breakpoints of this translocation may be causal in this case of premature ovarian failure. Both translocation breakpoints lie in close proximity to interesting genes. The breakpoint at 15q11 localises to the Prader-Willi/ Angelman disease locus, 15 which is associated with hypogonadism. The translocation breakpoint on 2q32.3 lies beside the inhibin alpha gene, which has been localised to 2q33-qter.
Future studies will revolve around analysis of the translocation breakpoint to determine whether it has disrupted the inhibin alpha gene or Prader-Willi/Angelman locus. We plan to study this patient further using cytogenetic methods (FISH mapping of YAC and cosmid clones) to refine and localise the translocation breakpoints and clone the associated genes. The inhibin alpha gene locus is a promising candidate gene for premature ovarian failure and molecular studies will determine whether this gene is a target for mutations. ࣾ ࣾ ࣾ ࣾ ࣾ
